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(57) ABSTRACT

An image reader includes a reading carriage, on which a
reading unit is mounted and which performs scanning along a
document-sheet platen in a scanning direction, and an annular
belt that draws the reading carriage. The belt includes a first
side extending in the scanning direction to which the reading
carriage is fixed, and a second side that is disposed to be
spaced from the first side. The detection unit that detects a
document sheet mounted on the document-sheet platen is
disposed in a region between the first side and the second side
of'the belt in a direction intersecting with the scanning direc-
tion.

8 Claims, 5 Drawing Sheets
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1
IMAGE READER

BACKGROUND

1. Technical Field

The present invention relates to an image reader, such as a
flatbed-type scanner.

2. Related Art

In the related art, an example of the image reader is a
flatbed-type scanner which includes a reading carriage on
which a sensor for reading a document sheet is mounted and
which performs scanning in a scanning direction, an annular
belt that draws the reading carriage, and three pulleys over
which the belt is looped.

In such an image reader, two out of three pulleys are dis-
posed on opposite ends in a scanning region of the reading
carriage, and the remaining one pulley is disposed at a posi-
tion overlapped with the scanning region of the reading car-
riage, such that the belt is stretched in a triangle (for example,
JP-A-2004-133151).

Incidentally, in some cases, the image reader includes a
detection unit, such as a reflective optical sensor, disposed on
the side opposite to a mounting surface of a document-sheet
platen where the document sheet is mounted, in order to
detect the presence/absence of a document sheet mounted on
the document-sheet platen. Since the detection unit is posi-
tioned to be overlapped with the scanning region of the read-
ing carriage, there is concern that the detection unit interferes
with the belt stretched in a triangle.

SUMMARY

An advantage of some aspects of the invention is to provide
an image reader in which it is possible to suppress interfer-
ence between a belt that draws a reading carriage and a
detection unit that detects a document sheet.

Hereinafter, means of the invention and operation effects
thereof will be described.

According to an aspect of the invention, an image reader
includes a document-sheet platen that has a mounting surface
of a document sheet on a first surface, a detection unit that
detects a document sheet mounted on the mounting surface
from a second surface side opposite to the first surface of the
document-sheet platen, a reading unit that reads a document
sheet mounted on the mounting surface from the second
surface side of the document-sheet platen, a reading carriage
on which the reading unit is mounted and which performs
scanning along the document-sheet platen in the scanning
direction, and an annular belt that draws the reading carriage.
The belt has a first side extending in the scanning direction to
which the reading carriage is fixed, and a second side that is
disposed to be spaced from the first side. The detection unit is
disposed in a region between the first side and the second side
of the belt.

In this configuration, since the detection unit is disposed in
the region between the first side and the second side of the
belt, it is possible to suppress interference between the belt
that draws the reading carriage and the detection unit that
detects the document sheet. In addition, since the reading
carriage is fixed to the first side of the belt which extends in
the scanning direction, it is possible to suppress inclination of
the reading carriage that is drawn by the belt, during scanning.

The image reader may further include a first pulley and a
second pulley that are aligned in the scanning direction, and a
third pulley that is disposed at a position different from the
first pulley and the second pulley in a direction intersecting
with the scanning direction. The belt may be looped over the
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first pulley, the second pulley, and the third pulley, and the first
side may be formed between the first pulley and the second
pulley.

In this configuration, since the belt is looped over the three
pulleys, itis possible to obtain a wider region between the first
side and the second side, than in a case of being looped over
two pulleys. Accordingly, it is possible to flexibly dispose the
detection unit in the region between the first side and the
second side.

The image reader may further include a drive source for
driving the reading carriage to perform scanning. The third
pulley may be a drive pulley that rotates with a drive force
from the drive source, and the drive source may be disposed at
a position closer to the third pulley than to either the first
pulley or the second pulley.

In this configuration, the drive source is disposed at a
position closer to the third pulley than to the first pulley and to
the second pulley, and thus it is possible to shorten a route to
transmit the drive force from the drive source to the drive
pulley.

Inthe image reader, an origin point may be set on a first end
of the mounting surface in a direction intersecting with the
scanning direction, the third pulley may be disposed at a
position closer to the origin point than the first pulley and the
second pulley in a direction intersecting with the scanning
direction, and closer to the second pulley than to the first
pulley in the scanning direction. The second side may be
formed between the first pulley and the third pulley.

In this configuration, the third pulley is disposed closer to
the origin point than the first pulley and the second pulley in
a direction intersecting with the scanning direction, and thus,
itis possible for a region formed between the first side and the
second side of the belt to become wider toward the origin
point side in the scanning direction. Accordingly, it is pos-
sible to dispose the detection unit, which is disposed in the
region between the first side and the second side, at a position
closer to the origin point.

Inthe image reader, an origin point may be set on a first end
of the mounting surface in a direction intersecting with the
scanning direction. The image reader may further include a
second detection unit that detects a document sheet with a
greater size than the first size, when the detection unit that
detects a document sheet with a first size is set to a first
detection unit. The second detection unit may be disposed at
aposition further separated from the origin point than the belt
in a direction intersecting with the scanning direction.

In this configuration, in addition to the first detection unit
disposed between the first side and the second side of the belt,
the second detection unit is arranged at a position further
separated from the origin point than the belt in a direction
intersecting with the scanning direction, and thus, it is pos-
sible to detect document sheets with multiple sizes.

The image reader may further include a guide rail that
guides the scanning of the reading carriage. When a direction
intersecting with the scanning direction indicates the longi-
tudinal direction of the reading carriage, the reading carriage
may have an engagement portion with respect to the guide rail
at a position separated from the opposite ends thereof in the
longitudinal direction, and may be fixed to the belt at a posi-
tion closer to the engagement portion than to the opposite
ends.

In this configuration, since the reading carriage has the
engagement portion with respect to the guide rail ata position
separated from the opposite ends thereof in the longitudinal
direction, the guide rail is disposed in the vicinity of the center
of gravity on the reading carriage, and thus it is possible to
suppress an inclination of the reading carriage in the perpen-
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dicular direction. In addition, since the reading carriage is
fixed to the belt at a position close to the engagement portion
that engages with the guide rail, it is possible to suppress the
inclination of the reading carriage in the scanning direction,
which is drawn by the belt.

In the image reader, the detection unit and the belt may be
arranged to overlap one another in the perpendicular direction
and be aligned in the horizontal direction.

In addition, in the image reader, the detection unit, the belt,
and the guide rail may be arranged to overlap one another in
the perpendicular direction and be aligned in the horizontal
direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described with reference to the
accompanying drawings, wherein like numbers reference like
elements.

FIG. 1 is a perspective view of a multifunction printer
including an image reader according to an embodiment.

FIG. 2 is atop view of the multifunction printer in which an
opening/closing body is disposed at an opening position.

FIG. 3 is a plan view of the image reader.

FIG. 4 is a cross-sectional view taken along line IV-IV
when viewed from the arrow direction in FIG. 2.

FIG. 5 is a table illustrating a relationship between an
output result of a detection unit and a detected document
sheet.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinafter, embodiments of an image reader will be
described with reference to the drawings.

The image reader is a flatbed-type scanner that is stacked
on top of a printer, which is an example of a recording appa-
ratus, in a perpendicular direction, and that configures a mul-
tifunction printer.

As shown in FIG. 1, a multifunction printer 11 according to
the embodiment includes a recording apparatus 21 that per-
forms printing (recording) on a recording medium S, such as
a sheet, and an image reader 31 that is stacked on top of the
recording apparatus 21 in the perpendicular direction.

In the multifunction printer 11, an operation panel 13 for
operating the multifunction printer 11 projects forward from
the front side of an apparatus main body 12 in which the
recording apparatus 21 and the image reader 31 are inte-
grated. A display unit for displaying a menu screen or the like,
operation buttons, or the like, can be arranged on the opera-
tion panel 13.

A cover member 14 that covers an opening (not shown) for
inserting the recording medium S is provided on the rear
surface side of the apparatus main body 12. A discharge
portion 15 for discharging the recording medium S is pro-
vided at a position below the operation panel 13 in the per-
pendicular direction on the front surface side of the apparatus
main body 12. In addition, an accommodation cassette 17 that
accommodates multiple recording mediums S in a state of
being stacked is detachably mounted on the lower part of the
apparatus main body 12.

As shown in FIG. 2, the image reader 31 includes a bot-
tomed box-like reading-unit case 32, a document-sheet platen
33 and a reading platen 34 that are fit in an upper opening of
the reading-unit case 32, a frame member 35 for fixing the
document-sheet platen 33 and the reading platen 34, and an
opening/closing body 37 that is attached rotatably with
hinges 36 provided on the rear surface side.
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The document-sheet platen 33 and the reading platen 34
can be made of transparent glass with a square plate shape.
The reading platen 34 is shorter than the document-sheet
platen 33 in the longitudinal direction of the apparatus main
body 12 (right/left direction in FIG. 2). The reading platen 34
is disposed on one side of the document-sheet platen 33 (left
side in FIG. 2) in the longitudinal direction of the apparatus
main body 12.

The opening/closing body 37 is, for example, an automatic
document sheet feeder that inverts stacked multiple document
sheets G one by one and feeds the stacked multiple document
sheets G one by one onto the reading platen 34. A white
document-sheet cover 38 for pressing the document sheets G
mounted on the document-sheet platen 33 is attached to the
opening/closing body 37. The opening/closing body 37 may
be a plate-like lid member to which the white document-sheet
cover 38 is attached. In a case where the opening/closing body
37 is a lid member without a function as the automatic docu-
ment sheet feeder, the reading platen 34 may not be provided.

The document-sheet platen 33 has a rectangular mounting
surface 61 on which the document sheet G is mounted on a
first surface thatis a top surface according to the embodiment.
On the mounting surface 61, an origin point OP is set on one
end (left end in FIG. 2) of the apparatus main body 12 in the
longitudinal direction, that is, on a first end on the rearward
side close to a rotational axis AX of the opening/closing body
37 in the front/rear direction intersecting with the longitudi-
nal direction.

A first outer edge 62 of the mounting surface 61 extends
from the origin point OP in the longitudinal direction (right/
left direction in FIG. 2) of the apparatus main body 12, and a
second outer edge 63 of the mounting surface 61 extends from
the origin point OP in a direction intersecting with a scanning
direction X (in the embodiment, front-side direction opposite
to the rear-side direction of the apparatus main body 12). In
addition, the mounting surface 61 has a third outer edge 64 at
aposition facing the first outer edge 62, and has a fourth outer
edge 65 at a position facing the second outer edge 63.

In the configuration, the rotation of the opening/closing
body 37 about the rotational axis AX causes the white docu-
ment-sheet cover 38 to be displaceable between a closing
position, where the white document-sheet cover covers the
mounting surface 61, and an opening position, where the
white document-sheet cover is separated from the mounting
surface 61. In FIG. 2, in order to illustrate the white docu-
ment-sheet cover 38, the opening/closing body 37 is shown
wide opened such that an obtuse angle is formed between the
white document-sheet cover 38 and the mounting surface 61.
However, the opening/closing body 37 may be opened to the
extent that it is possible to mount the document sheet G on the
mounting surface 61.

The image reader 31 is provided with a first opening/
closing lever 66 disposed to the rear side from the document-
sheet platen 33 in the front/rear direction, and a second open-
ing/closing lever 67 disposed at a position further separated
from the rotational axis AX than the first opening/closing
lever 66 in the front/rear direction such that the first opening/
closing lever 66 and the second opening/closing lever 67
protrude from the frame member 35.

A guide rail 41 extends in the longitudinal direction (right/
left direction in FIG. 2) of the apparatus main body 12 and
projects from the bottom of the reading-unit case 32. In addi-
tion, a reading carriage 42 is accommodated inside the read-
ing-unit case 32 along the document-sheet platen 33. The
reading carriage 42 has an engagement portion 43 that
engages with the guide rail 41 such that the reading carriage
42 is supported on the guide rail 41 via the engagement
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portion 43. A reading unit 44 is mounted on the reading
carriage 42 and reads the document sheet G, which is
mounted on the document-sheet platen 33, from the second
surface side (lower surface side in the embodiment) opposite
to the first surface of the document-sheet platen 33. The
reading unit 44 is, for example, a contact-type image sensor.

The reading carriage 42 is guided by the guide rail 41 and
performs a reciprocating scan along the scanning direction X
that is the longitudinal direction of the apparatus main body
12. Since it is preferable that the engagement portion 43 of the
reading carriage 42 with respect to the guide rail 41 be dis-
posed in the vicinity of the center of gravity of the reading
carriage 42, the engagement portion 43 is disposed in the
vicinity of the center of the reading carriage 42 in the longi-
tudinal direction Y. In addition, in the following description,
in some cases, the longitudinal direction Y of the reading
carriage 42 is simply described as the longitudinal direction Y.
That is, the reading carriage 42 has an engagement portion 43
with respect to the guide rail 41 at a position separated from
the opposite ends thereofin the longitudinal direction Y. In the
embodiment, the longitudinal direction Y of the reading car-
riage 42 indicates a direction intersecting with the scanning
direction X.

Multiple detection units 71 are arranged on the bottom of
the reading-unit case 32 to detect a document sheet, which is
mounted on the mounting surface 61, from the second surface
side of the document-sheet platen 33. The detection unit 71 is
a reflective optical sensor that has a light projecting unit that
emits light to the mounting surface 61 from the second sur-
face side of the document-sheet platen 33, and a light receiv-
ing unit for receiving light reflected from the document sheet
G mounted on the mounting surface 61.

Multiple (two in the embodiment) detection units 71X
(71X1 and 71X2), which are aligned in the scanning direction
X, detect a length of the document sheet G in the scanning
direction X. In addition, multiple (five in the embodiment)
detection units 71Y (71Y1, 71Y2, 71Y3, 71Y4, and 71Y5),
which are aligned in the longitudinal direction Y, detect a
length of the document sheet G in the longitudinal direction Y.

In the embodiment, of the multiple detection units 71Y
aligned in the longitudinal direction Y, the detection unit
71Y1 at the closest position to the origin point OP may be set
to a first detection unit 71, and the detection units 71Y2,
71Y3, 71Y4, and 71Y5 arranged at positions further sepa-
rated from the origin point OP than the detection unit 71Y1
may be set to second detection units. The first detection unit
71 is to detect the document sheet G with a first size (for
example, size AS), and the second detection units are to detect
the document sheet G with a size (for example, sizes such as
BS, A4, B4, or A3) greater than the first size.

As shown in FIG. 3, a drive source 45 and a transmission
mechanism 46 are accommodated in the reading-unit case 32.
The drive source 45 causes the reading carriage 42 to perform
scanning, and the transmission mechanism 46 transmits a
drive force from the drive source 45 to the reading carriage 42.
In addition, in order to show an inner configuration of the
reading-unit case 32, the reading platen 34 and the frame
member 35 are not shown in FIG. 3, and the document-sheet
platen 33 is shown with a dotted line.

The drive source 45 is, for example, a motor that can be
rotated and driven in a first direction and in a second direction
that is the reverse direction to the first direction. When the
motor is rotation-driven in the first direction, the reading
carriage 42 performs a reciprocating scan in the scanning
direction X (right direction in FIG. 3). When the motor is
rotation-driven in the second direction, the reading carriage
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42 performs a reciprocating scan in the reverse direction (left
direction in FIG. 3) to the scanning direction X.

As shown in FIG. 4, a drive source accommodating portion
40 projects downward from the bottom of the reading-unit
case 32 to protrude to the recording apparatus 21. A concave
portion is formed in the drive source accommodating portion
40 to accommodate the drive source 45 on the top side of the
concave portion. The drive source 45 is accommodated in the
drive source accommodating portion 40 and is disposed on
the lower side of the reading carriage 42 such that there is no
interference between the drive source 45 and the reading
carriage 42.

As shown in FIG. 3, a sheet-metal member 47 as a stiffen-
ing member that extends in the scanning direction X is fixed
to a position (rear side from the guide rail 41 in the embodi-
ment), where the sheet-metal member 47 is aligned with the
guide rail 41 in the longitudinal direction Y, on the bottom of
the reading-unit case 32. The drive source 45 and the drive
source accommodating portion 40 are disposed on the rear
side from the guide rail 41 and the sheet-metal member 47
along the longitudinal direction Y in the front/rear direction,
that is, on the first end side (left end side in FIG. 3) of the
apparatus main body 12 in the scanning direction X.

The transmission mechanism 46 includes first and second
pulleys 52 and 53 that are aligned along the guide rail 41 in the
scanning direction X, a third pulley 51, and an annular belt 54
that draws the reading carriage 42. The third pulley 51 is
disposed at a position different from the first and second
pulleys 52 and 53 in the longitudinal directionY intersecting
with the scanning direction X, specifically at a position (posi-
tion on the origin point OP side) on the first outer edge 62 side
from the guide rail 41 and the pulleys 52 and 53 in the
longitudinal direction Y.

The third pulley 51 is a drive pulley that rotates with the
drive force from the drive source 45. The first and second
pulleys 52 and 53 are driven pulleys that are rotatably dis-
posed at the opposite ends of the sheet-metal member 47. The
third pulley 51 is disposed at a position closer to the second
pulley 53 than to the first pulley 52 in the scanning direction
X. In addition, since it is preferable that a route be short in the
transmission of the drive force from the drive source 45 to the
drive pulley, the drive source 45 is disposed at a position
closer to the third pulley 51 than to the first and second pulleys
52 and 53.

The belt 54 is looped over the pulleys 51, 52 and 53, and
stretched into a triangle with a first side 54a formed between
the first pulley 52 and the second pulley 53, a second side 545
formed between the third pulley 51 and the first pulley 52, and
a third side 54¢ formed between the third pulley 51 and the
second pulley 53.

The second side 545 of the belt 54 is disposed to have a gap
between the first side 54a and the second side 545 in the
longitudinal directionY. The first detection unit 71 is disposed
in a region between the first side 54a and the second side 545
of'the belt 54 in the longitudinal direction Y intersecting with
the scanning direction X. In addition, the second detection
units 71Y2,71Y3, 71Y4, and 71Y5 are disposed at positions
further separated from the origin point OP than the belt 54 in
the longitudinal direction'Y.

The reading carriage 42 is fixed on the first side 54a of the
belt 54 stretched in the scanning direction X to be parallel
with the guide rail 41 between the two pulleys 52 and 53. The
drive force of the drive source 45 causes the third pulley 51 to
rotate and to make a circular movement of the belt 54. After
the belt 54 is in the circular movement, the pulleys 52 and 53
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rotate along with the belt and, simultaneously, the reading
carriage 42 fixed to the belt 54 performs scanning along the
scanning direction X.

Therefore, the reading carriage 42 has a scanning region
between the first pulley 52 and the second pulley 53 in the
scanning direction X. Then, the detection units 71 are
arranged at positions which are overlapped with the scanning
region of the reading carriage 42 in plan view.

In addition, since the reading carriage 42 has the engage-
ment portion 43 at a position separated from the opposite ends
thereof in the longitudinal direction, it is preferable that the
reading carriage 42 be fixed to the belt 54 at a position closer
to the engagement portion 43 than to the opposite ends thereof
in the longitudinal direction Y. Accordingly, the reading car-
riage 42 is fixed to the belt 54 near the guide rail 41, thereby,
suppressing horizontal tilting of the reading carriage 42
drawn by the belt 54.

It is preferable that the outer circumferential surface of the
third pulley 51, over which the belt 54 is looped, be placed at
a position further separated from the outer circumferential
surface of the first pulley 52 than the outer circumferential
surface of the second pulley 53 disposed near the third pulley
51. Accordingly, the belt 54 is stretched to form a triangle in
which an obtuse angle is formed between the first side 54a
and the third side 54¢ and an acute angle is formed between
the second side 545 and the third side 54¢. As a result, com-
pared to a case where the third pulley 51 is disposed between
the two pulleys 52 and 53 in the scanning direction X, the belt
54 has a longer length to be looped over the third pulley 51
(that is, the belt 54 has a large looping angle), which sup-
presses slipping of the belt 54 from the third pulley 51 that is
the drive pulley.

However, it is not preferable that the distance between the
third pulley 51 and the second pulley 53 in the scanning
direction X become long, because the belt 54 has a short
looping length with respect to the second pulley 53, or the
apparatus main body 12 is increased in size. Therefore, the
third pulley 51 is aligned with the second pulley 53 in the
longitudinal direction Y, the diameter of the outer circumfer-
ence of the third pulley 51 over which the belt 54 is looped is
greater than that of the second pulley 53, and a portion of the
outer circumference, over which the belt 54 is looped, is
disposed slightly outward from that of the first pulley 52 in the
scanning direction X. As a result of such a disposition of the
three pulleys 51, 52, and 53, the third side 54c¢ is the shortest
side out of the three sides that the belt 54 forms.

In addition, the third pulley 51, over which the belt 54 is
looped, has the outer circumference with a greater diameter
than the pulleys 52 and 53, and thus the belt 54 has a longer
length to be looped over the third pulley 51, which contributes
to suppressing the slipping of the belt 54 from the third pulley
51. Further, the belt 54 may be a toothed belt with a tooth
portion on the inner diameter side, and another tooth portion
may be provided on the outer circumferential surface of the
pulleys 51, 52, and 53, such that the slipping of the belt 54
from the pulleys 51, 52, and 53 is suppressed.

Subsequently, the operation of the image reader 31 config-
ured as above will be described.

In a case of reading the document sheet G, first, the open-
ing/closing body 37 is disposed at the opening position, and
while a surface of the document sheet G to be read faces the
mounting surface 61, and a corner of the document sheet G is
positioned on the origin point OP, the document sheet G is
mount on the document-sheet platen 33.

When the mounting of the document sheet G is completed,
the opening/closing body 37 at the opening position is caused
to rotate to the closing position. Then, rotation of the opening/
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closing body 37 to a position where the first opening/closing
lever 66 is pressed causes the detection unit 71 to perform
detection of the document sheet G mounted on the mounting
surface 61.

When the detection unit 71 is the reflective optical sensor,
the detection operation for the document sheet G is performed
as follows. Light is emitted from the light projecting unit and,
on the basis of an amount of light received by the light
receiving unit, the detection result is output. For example, in
a case where the amount of light received by the light receiv-
ing unit is equal to or greater than a threshold value when the
light projecting unit emits light to the mounting surface 61, it
is determined that the emitted light is reflected from the
document sheet G on the mounting surface 61, and a detection
result of “1” is output to indicate that there is present a
document sheet G. In contrast, in a case where the amount of
light received by the light receiving unit is less than the
threshold value, a detection result of “0” is output to indicate
that there is no document sheet G.

As shown in FIG. 5, the size and orientation of a document
sheet G mounted on the mounting surface 61 are detected on
the basis of a combination of detection results (“1” or “0") of
the detection units 71Y1, 71Y2, 71Y3, 71Y4, 71Y5, 71X1,
and 71X2. In addition, in a case where “0” is output from all
of the detection units 71, the detection result is output to
indicate that there is no document sheet G.

In addition, when the scanning direction X indicates a
landscape direction, the longitudinal direction Y indicates a
portrait direction, then, when the document sheet G is
mounted such that the scanning direction X becomes the
longitudinal direction of the document sheet G, it is referred
to as landscape mounting, and when the document sheet G is
mounted such that the longitudinal direction Y becomes the
longitudinal direction of the document sheet G, it is referred
to as portrait mounting. Then, in FIGS. 3 and 5, a document
sheet G (ASS) indicates the landscape mounting of AS size, a
document sheet G (A4L) indicates the portrait mounting of
A4 size, a document sheet G (B5S) indicates the landscape
mounting of BS size, a document sheet G (A4S) indicates the
landscape mounting of A4 size, a document sheet G (B4S)
indicates the landscape mounting of B4 size, and a document
sheet G (A3S) indicates the landscape mounting of A3 size.

That is, the detection units 71X1, 71X2, 71Y1, 71Y2,
71Y3,71Y4, and 71Y5 are arranged at positions overlapped
with the corresponding document sheet G in plan view, such
that it is possible to distinguish between the document sheets
G with multiple sizes, and orientations of the document sheets
G.

Subsequently, when the opening/closing body 37 further
rotates to press the second opening/closing lever 67, it is
detected that the white document-sheet cover 38 is disposed
at the closing position. Then, the disposition of the opening/
closing body 37 at the closing position causes the reading
carriage 42 to perform scanning, and the reading unit 44
mounted on the reading carriage 42 to perform the reading of
the document sheet G based on the detected size and orien-
tation of the document sheet G.

Incidentally, since it is necessary to arrange the detection
units 71Y1, 71Y2, 71Y3, 71Y4, and 71Y5 at the positions
where it is possible to distinguish between the document
sheets G with multiple sizes and the orientations of the docu-
ment sheets G, it is difficult to change the positions at least in
the longitudinal direction'Y.

Since it is preferable that the engagement portion 43 of the
reading carriage 42 be disposed in the vicinity of the center of
gravity of the reading carriage 42, the guide rail 41 and the
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engagement portion 43 are arranged in the vicinity of the
center of the reading carriage 42 in the longitudinal direction
Y.

Further, since it is preferable that the reading carriage 42 be
fixed to the belt 54 at a position close to the engagement
portion 43, the belt 54 is disposed on the rear side or on the
front side of the guide rail 41 in the longitudinal direction Y.
However, in any case, it is necessary for the belt 54 to be
disposed where no interference with the detection unit 71
occurs.

Here, as shown in F1G. 4, the detection units 71, the belt 54,
and the guide rail 41 are all arranged below the reading
carriage 42 in the perpendicular direction. In order to sup-
press a height (length in the perpendicular direction Z) of the
multifunction printer 11, it is preferable that the detection
units 71, the belt 54 and the guide rail 41 be arranged to
overlap one another in the perpendicular direction Z, and be
aligned in the horizontal direction.

In the embodiment, since the number of the detection units
71 to be disposed on the rear side (origin point OP side) from
the guide rail 41 is one, and the number of detection units 71
to be disposed on the front side of the guide rail 41 is four, the
belt 54 is disposed on the rear side from the guide rail 41
where the number of the arranged detection units 71 is low.
The first detection unit 71 is disposed in a region between the
first side 54a and the second side 545 of the belt 54, such that,
on the rear side from the guide rail 41, the belt 54 does not
interfere with the first detection unit 71.

In addition, in the embodiment, since the belt 54 is looped
over the three pulleys 51, 52, and 53, a wider region is formed
between the first side S4a and the second side 545 than in a
case where the belt 54 is looped over the two pulleys 52 and
53. Therefore, the first detection unit 71 is flexibly disposed in
the region between the first side 54a and the second side 545
of the belt 54, on the rear side from the guide rail 41.

Asaresultof disposition of the belt 54 on the rear side from
the guide rail 41 in the front/rear direction as the longitudinal
direction Y, the three pulleys 51, 52, and 53 and the drive
source 45 are also disposed on the rear side from the guide rail
41.

Similarly, since the drive source 45 is accommodated in the
drive source accommodating portion 40 formed on the bot-
tom of the reading-unit case 32, it is difficult for the drive
source to be disposed at a position to be overlapped with the
guide rail 41 formed on the bottom of the reading-unit case
32. Then, since it is preferable that the drive source 45 be
disposed at a position closer to the drive pulley, the two
pulleys 52 and 53 aligned along the guide rail 41 may be the
driven pulleys, and the third pulley 51 at a position separated
from the guide rail 41 may be the drive pulley.

According to the above-described embodiments, it is pos-
sible to achieve the following effects.

(1) Since the first detection unit 71 is disposed in the region
between the first side 54a and the second side 545 of the belt
54, it is possible to suppress the interference between the belt
54 that draws the reading carriage 42 and the first detection
unit 71 that detects the document sheet G.

(2) Since the reading carriage 42 is fixed to the first side 54a
of the belt 54 which extends in the scanning direction X, it is
possible to suppress the inclination of the reading carriage 42
which is drawn by the belt 54, during scanning.

(3) Since the belt 54 is looped over the three pulleys 51, 52,
and 53, it is possible to achieve a wider region between the
first side 544 and the second side 545, than in a case of being
looped over the two pulleys 52 and 53. Accordingly, it is
possible to flexibly dispose the first detection unit 71 in the
region between the first side 54a and the second side 544.
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(4) The drive source 45 is disposed at a position closer to
the third pulley 51 than to the first pulley 52 and to the second
pulley 53, and thus it is possible to shorten the route to
transmit the drive force from the drive source 45 to the drive
pulley.

(5) The third pulley 51 is disposed closer to the origin point
OP than the first pulley 52 and the second pulley 53 in a
direction (longitudinal direction Y) intersecting with the
scanning direction X, and thus, it is possible for the region
formed between the first side 54a and the second side 545 of
the belt 54 to become wider toward the origin point OP side in
the scanning direction X. Accordingly, it is possible to dis-
pose the detection unit 71, which is disposed in the region
between the first side 54a and the second side 545, at the
position closer to the origin point OP.

(6) in addition to the first detection unit 71 disposed
between the first side 54a and the second side 545 of the belt
54 in the longitudinal direction Y intersecting with the scan-
ning direction X, the second detection units 71Y2, 71Y3,
71Y4, and 71Y5 are arranged at positions further separated
from the origin point OP than the belt 54, and thus, it is
possible to detect the document sheets G with multiple sizes.

(7) Since the reading carriage 42 has the engagement por-
tion 43 with respect to the guide rail 41 at a position separated
from the opposite ends thereof'in the longitudinal direction'Y,
the guide rail 41 is disposed in the vicinity of the center of the
gravity on the reading carriage 42, and thus it is possible to
suppress the inclination of the reading carriage 42 in the
perpendicular direction Z. In addition, since the reading car-
riage 42 is fixed to the belt 54 at the position close to the
engagement portion 43 that engages with the guide rail 41, it
is possible to suppress the inclination of the reading carriage
42 in the scanning direction X, which is drawn by the belt 54.

In addition, the above-described embodiments may be
modified as follows.

The belt 54 may be looped over two pulleys. For example,
without the pulley 51, the belt 54 may be looped over the
two pulleys 52 and 53. In this case, when a configuration
is employed, in which the drive force from the drive
source 45 is transmitted to the second pulley 53 through
the transmission mechanism, such as a gear train, it may
be possible for the drive source accommodating portion
40 to be disposed at a position separated from the guide
rail 41. Further, when the second pulley 53 has a greater
diameter than the first pulley 52, a gap (region) with an
approximate triangle shape is formed between the first
side 544 and the second side 545 in plan view. Therefore,
it is possible to further flexibly dispose the first detection
unit 71.

The belt 54 may be looped over four or more pulleys. For
example, a fourth pulley may be disposed at a position
closer to the first outer edge 62 in the longitudinal direc-
tionY than the first pulley 52, that is, at a position closer
to the fourth outer edge 65 in the scanning direction X
than the third pulley 51, and thus, the belt 54 may be
looped over those first to fourth pulleys. In this configu-
ration, the belt 54 is stretched to form a rectangle in plan
view, so that the first side 54a is formed between the first
pulley 52 and the second pulley 53, and the second side
545 is formed between the third pulley 51 and the fourth
pulley. Accordingly, a wider region is formed between
the first side 54a and the second side 545, and it is
possible to flexibly dispose the first detection unit 71.

The reading carriage 42 may be supported on the multiple
guide rails 41 that are aligned in the longitudinal direc-
tionY. In this configuration, it is possible to suppress the
inclination of the reading carriage 42 in the horizontal
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direction and the perpendicular direction Z. When this
configuration is employed, the belt 54 and the detection
unit 71 may be arranged between the two guide rails 41
that are aligned in the longitudinal direction Y, or the belt
54 and the detection unit 71 may be arranged on the rear
side or on the front side from the guide rail 41 positioned
on an end in the longitudinal direction Y.

In the mounting surface 61, the outer edges 63 and 65 that
extend in the longitudinal direction Y may be longer than
the outer edges 62 and 64 that extend in the scanning
direction X, or the lengths of the outer edges 62 and 64
and the outer edges 63 and 65 may be equal to one
another. In addition, the mounting surface 61 may not
have a rectangular shape.

The number or dispositions of the detection units 71 can be
arbitrarily changed depending on the size or orientation
of the document sheet G to be detected. For example,
only one detection unit 71 may be provided such that
only the presence/absence of the document sheet G is
detected, or multiple detection units 71 may be arranged
in the region formed by the annular belt 54.

The recording apparatus 21 to be provided in the multi-
function printer 11 is not limited to a printer, but, for
example, may be a facsimile or a copying apparatus. In
addition, the image reader 31 is not limited to a scanner,
but, for example, may be a card reader or an authentifi-
cation device.

Further, technical ideas that are understood from the
above-described embodiments and modified examples are
described below.

(A) An image reader includes: a document-sheet platen
having a mounting surface of a document sheet on a first
surface thereof; a detection unit that detects a document sheet
mounted on the mounting surface from a second surface side
opposite to the first surface of the document-sheet platen; a
reading unit that reads a document sheet mounted on the
mounting surface from the second surface side of the docu-
ment-sheet platen; and the reading carriage on which the
reading unit is mounted and which performs scanning along
the document-sheet platen in the scanning direction; and an
annular belt that draws the reading carriage, in which the
detection unit is disposed in a region formed inside the annu-
lar belt.

In this configuration, the detection unit is disposed in the
region that is formed by the annular belt. Therefore, it is
possible to suppress the interference between the belt that
draws the reading carriage and the detection unit disposed at
the position to be overlapped with the scanning region of the
reading carriage.

The entire disclosure of Japanese Patent Application No.:
2013-214418, filed Oct. 15,2013 is expressly incorporated by
reference herein.

What is claimed is:

1. An image reader comprising:

a document-sheet platen that has a mounting surface of a
document sheet on a first surface;

a detection unit that detects a document sheet mounted on
the mounting surface from a second surface side oppo-
site to the first surface of the document-sheet platen;

a reading unit that reads a document sheet mounted on the
mounting surface from the second surface side of the
document-sheet platen;

areading carriage on which the reading unit is mounted and
which moves along the document-sheet platen;

a first pulley and a second pulley that are aligned in a
moving direction of the reading carriage; and

10

20

25

30

35

40

45

50

55

60

12

an annular belt that draws the reading carriage in the mov-
ing direction, is disposed on the second surface side
opposite the first surface of the document-sheet platen,
and is looped over the first pulley and the second pulley,
wherein

the detection unit is arranged to overlap a region formed

inside the annular belt.

2. The image reader according to claim 1, further compris-
ing:
a third pulley that is disposed at a position different from

the first pulley and the second pulley in a direction

intersecting with the moving direction,

wherein the belt is looped over the first pulley, the second

pulley, and the third pulley.

3. The image reader according to claim 2, further compris-
ing:

a drive source for moving the reading carriage to,

wherein the third pulley is a drive pulley that rotates with a

drive force from the drive source, and

the drive source is disposed at a position closer to the third

pulley than to the first pulley and to the second pulley.

4. The image reader according to claim 2,

wherein, an origin point is set on a first end of the mounting

surface in a direction intersecting with the moving direc-
tion and on a first end of the mounting surface in the
moving direction,

the second pulley is disposed at a position closer to the

origin point than the first pulley in the moving direction,
and outside of the mounting surface in the moving direc-
tion, and

the third pulley is disposed at a position closer to the origin

point than the first pulley and the second pulley in a
direction intersecting with the moving direction, closer
to the second pulley than to the first pulley in the moving
direction, and outside of the mounting surface in the
moving direction.

5. The image reader according to claim 1,

wherein an origin point is set on a first end of the mounting

surface in a direction intersecting with the moving direc-
tion, and on a first end of the mounting surface in the
moving direction,
the image reader further comprises a second detection unit
that detects a document sheet with a greater size than the
first size, when the detection unit that detects a document
sheet with a first size is set to a first detection unit, and

the second detection unit is disposed at a position further
separated from the origin point than the belt in a direc-
tion intersecting with the moving direction.

6. The image reader according to claim 1, further compris-
ing:

a guide rail that guides the moving of the reading carriage,

wherein, when a direction intersecting with the moving

direction indicates the longitudinal direction ofthe read-
ing carriage, the reading carriage has an engagement
portion with respect to the guide rail at a position sepa-
rated from the opposite ends thereof in the longitudinal
direction, and is fixed to the belt at a position closer to the
engagement portion than to the opposite ends.

7. The image reader according to claim 6,

wherein the detection unit, the belt, and the guide rail are

arranged to overlap one another in a direction along the
document-sheet platen.

8. The image reader according to claim 1,

wherein the detection unit and the belt are arranged to

overlap one another in a direction along the document-
sheet platen.



